Aim To undertake a narrative review of the impact and pattern of alcohol consumption in young adults with Type 1 diabetes. (age 14-25 years) were included. The key outcomes were the quantity, pattern and impact of alcohol consumption, the effect on diabetes control and the effect of interventions to minimize the risks of alcohol for this population.
Introduction
Alcohol is by far the most commonly used intoxicating substance and has played a central role in almost all human cultures since Neolithic times [1] . Whilst alcohol consumption is common and moderate drinking is the norm in many cultures, some countries, such as the UK, experience more alcohol-related problems than others such as Norway, China or Turkey [2] .
Public health estimates of alcohol use vary widely and include information on the patterns of alcohol use and the prevalence of harmful and hazardous use, as well as alcohol dependence. Eight-seven per cent of the population (aged 16 years or over)
in England consumed alcohol in 2008 [3] . Whilst people with diabetes tend to drink less than their counterparts without diabetes, approximately 26% of adolescents with Type 1 diabetes report ongoing or sustained alcohol use [4] . In one study, the rates of alcohol use were 30.1% in those with diabetes compared with 39.2% in those without diabetes (P < 0.01) [5] . Although fewer individuals with Type 1 diabetes drink alcohol, the potential and severity of harm associated with alcohol use is higher in people with diabetes than in the general population: in addition to the range of physical, psychological and social harms experienced by the rest of the population, there are also specific effects of alcohol on diabetes and glycaemic control. Alcohol may have a direct adverse effect on diabetes control; lower levels of self-management (e.g. forgetting to inject insulin or monitor blood glucose) or engaging in risky behaviours [6] , which in turn may have a negative impact on diabetes control, quality of life and risk of depression [7] . Acute alcohol ingestion may induce an altered state of consciousness, resulting in reduced diabetes self-care. Other diabetes-related health risks associated with alcohol include increased glucose lability [7] , hypoglycaemia and ketoacidosis [8] .
Young adulthood is a time of increasing responsibility and independence. New experiences are acquired, such as moving away from home, increased financial independence and changes in peer groups and other relationships. Increased access to alcohol, with fewer familial restrictions or monitoring is associated with increased alcohol consumption and alcohol-associated risk behaviours [9] . Preliminary data indicate harmful alcohol use in young adults with Type 1 diabetes represents a serious
Accepted Article
© 2012 The Authors. Diabetic Medicine © 2012 Diabetes UK public health problem, although prevalence estimates vary widely from abstinence to in excess of 20 units a week [9] . There is likely to be an underestimation in clinical studies, owing to under-reporting by participants who may fear the consequences of disclosure [10] .
The aim of this review is to gain a greater understanding of the pattern of alcohol consumption amongst young adults with Type 1 diabetes and explore the motivations and impact of this behaviour.
Methods
The general principles recommended by the Centre for Reviews and Dissemination [11] were followed. Studies were eligible for inclusion if they met the following criteria:
participants were young adults with Type 1 diabetes (to include age range 14-25 years), reported alcohol consumption and self-management behaviours. Study designs of any type were acceptable if they reported alcohol use in the target group and were published in peer-reviewed English-language journals.
The following electronic databases were searched using Scopus abstract and citation Identified abstracts were examined for inclusion by two researchers (KB and AJY) with full-text papers obtained and reviewed independently by both investigators. A quality assessment for each included study was performed using tools appropriate to the study design based on the 'Crombie' criteria for assessment of cross-sectional studies [12] . This, in conjunction with the Critical Appraisal Skills Programme (CASP) tool,
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© 2012 The Authors. Diabetic Medicine © 2012 Diabetes UK covers appropriateness of design and methods, quality of reporting and conclusions drawn. Quality was assessed independently by two investigators (KB and AJY) and data were extracted independently (by KB and AJY) using a standardized data extraction table. A meta-analysis was not possible because of the heterogeneity of studies, which included differences in design and outcome measures. Studies were therefore subjected to a critical appraisal and narrative synthesis by using a textual approach to explore the content of included papers while focusing on a broad range of questions [12, 13] .
Results
Three hundred and twenty-one abstracts were identified, of which 45 were selected for retrieval of full-text articles. Eight studies met the inclusion criteria and were included in the review (Fig. 1) . Young adults were included in all studies; however, two studies were specifically about illicit drug use rather than alcohol consumption [10, 14] and therefore were excluded.
Six studies with a total 922 participants ranging from 12 [15] to 679 [16] were included.
Two conference abstracts with a total of 88 participants ranging from 27 [9] to 61 [17] were also included. Only Ramchandani et al. [6] , Neupane and Imtiaz [9] , Ismail et al. [15] and Kamal et al. [17] reported insulin regimen and only Hanna [18] and Kamal et al. [17] reported HbA 1c results. Six articles reported cross-sectional studies [6, 9, 16, 17, 18, 20] , one was a qualitative study [19] and one was a within-subjects design [15] . Three studies did not report duration of diabetes [17, 19, 20] , whilst Ramchandani et al. [6] reported a duration of more than 1 year, Hanna [18] a mean duration of 7 years 5 months, Scaramuzza et al. [16] 7 ± 5 years, Neupane and Imtiaz [9] a mean duration of 8 years and Ismail et al. [15] a mean duration of 9.4 years.
Articles

Hanna: Health-compromising behaviour and diabetes mismanagement among adolescents and young adults with diabetes
Hanna [18] A significant relationship existed between diabetes mismanagement and age (r = 0.23, P < 0.05) and health-compromising behaviour (r = 0.66, P < 0.001). There was a significant relationship between health compromising behaviour and metabolic control (r = 0.30, P = 0.007), but no significant relationship between diabetes mismanagement and metabolic control (r = 0.12, P = 0.30). 
Scaramuzza et al.: Adolescents with Type 1 diabetes and risky behaviour
Ramchandani et al.: Self-reported factors that affect glycaemic control in college students with Type 1 diabetes
Ramchandani et al. [6] examined the self-reported impact of different factors on the overall diabetes care of 42 college students with Type 1 diabetes. Three students used insulin pumps while 39 students took between 2 and 5 injections a day (mean 3.3, SD = 0.8), of whom more than half took at least four injections daily. Over one third of students (n = 15) believed their blood glucose control was better since starting college; 33.3% (n = 14) believed it was worse and 26.2% (n = 11) reported no change; 4.8% (n = 2) reported that they did not know how their blood glucose control had changed.
Factors associated with change in diabetes control were ranked by participants.
Alcohol was ranked sixth behind diet, exercise, frequency of self-monitoring of blood glucose, increased responsibility, irregular schedule, fear of hypos. Nine students indicated that alcohol had worsened their control; one said that lack of alcohol had improved their control. On average, 35.7% of students admitted to drinking alcohol once or twice a week and 23.8% less than once a week. One third (33.3%) drank 4-6 drinks in an evening; 28.6% reported drinking 1-3 drinks in an evening, while 26.2% consumed no alcohol. The five heaviest drinkers said they 'downed' alcoholic beverages on an average of 3-4 times a week. Those who drank more often tended to have more drinks in one evening than those who drank less frequently (P = 0.001).
Complete sets of HbA 1c data obtained from clinicians for 31 students indicated that 58.1% (n = 18) experienced worsened glycaemic control since attending college, despite students reporting otherwise. There was no change in glycaemic control for one student, whilst 12 (38%) had improved control. The clinicians' subjective views on metabolic control were similar to HbA 1c clinical outcomes. No data were available on those who did not return questionnaires nor were there data reported on the relationship between HbA 1c and alcohol consumption.
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Ismail et al.: Social consumption of alcohol in adolescents with Type 1 diabetes is associated with increased glucose lability, but not hypoglycaemia
This study explored the effects of social consumption of alcohol on glycaemic control of adolescents with Type 1 diabetes by attaching continuous glucose monitoring systems at a weekend when alcohol consumption was planned for one night only [15] .
The study period occurred on the night prior to the control period. Of the 22 participants recruited, data from seven men and five women were used for analysis (matched control period data). The Australian Alcohol Guidelines were used to convert the recall of alcohol consumption from the participants to 'standard drinks' data [22] .
The mean number of 'standard' alcoholic drinks consumed on the study night was 9.0 (range 3-16) for men and 6.3 (range 3-14) for women. All women consumed premixed sweetened alcoholic drinks (5% alcohol), with only one consuming beer and one consuming wine. Four of the men consumed mixed spirits, one mixed spirits and beer and one beer only. Two of the men had more than seven standard drinks during the study and six of the women had more than five drinks. Six participants reported becoming inebriated and one drank so much they vomited. No participants lost consciousness or took recreational drugs during the study period. There was no significant difference between the overall mean glucose concentration between study and control periods (P = 0.43) or in the amount of time spent with high glucose values between study and control periods. Hypoglycaemia occurred for less time following alcohol consumption compared with the control period (16.8 vs. 1.9%, P = 0.03).
Glycaemic variation was significantly greater during the study period when compared with the control period.
Balfe: Healthcare routines of university students with Type 1 diabetes
This qualitative study explored the benefits and barriers that university students with Type 1 diabetes associated with diabetes self-care routines and their experience of their routine diabetes management at university [19] . From 160 postal invitations, six male and eleven female (10.6%) students participated in the interview phase of the study. Results indicated that a number of respondents recognized that they regularly consumed alcohol in a way they considered to present risks to their diabetes control.
This occurred more often at the start of the academic year and gradually lessened
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© 2012 The Authors. Diabetic Medicine © 2012 Diabetes UK towards the end. Furthermore, participants were aware of the 'controlling element' of diabetes, believing that it would shape their practices and identities. Therefore, respondents' reported that, by actively engaging in proactive practices such as alcohol consumption, they could better fit in with their social group, thus enabling them to 'situate, strengthen and embody their identities as normal students'.
Gregory et al.: Do patients with insulin-treated diabetes use alcohol safely?
A questionnaire to ascertain drinking habits, knowledge about alcohol, the effects of alcohol on diabetes and health in general was administered at interview to 39 men and 26 women, aged 18-75 years who consecutively attended a diabetes clinic [20] .
Nine participants (14%, two men) drank no alcohol at all, six (9%, five men) drank more than the recommended allowances, with the remainder drinking alcohol in moderation, although this was not defined. The authors concluded that there is a need for continuing education for people with diabetes about alcohol and health.
Conference abstracts
Kamal et al.: The effect of lifestyle factors on the glycaemic control of young Type 1 diabetic patients
Kamal et al. administered lifestyle questionnaires to 23 women and 38 men with Type 1 diabetes aged 21 ± 0.4 years to investigate factors associated with transition from teenager to young adulthood [17] . Results showed no significant difference in HbA 1c among male and female participants [11.0 ± XX mmol/mol (7.7 ± 0.2%) vs.
10.8 ± XX mmol/mol (7.6 ± 0.3%)]. Furthermore, HbA 1c was not associated with alcohol consumption (P = 0.5). Alcohol consumption did not significantly influence the frequency of severe hypos (P = 0.38).
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Neupane and Imtiaz: Lifestyle, social factors and attitude of patients attending young person diabetes clinic
This abstract reported a study of lifestyle and social factors in 16 men and 13 women with Type 1 diabetes aged 16-25 years attending the young persons' diabetes clinic [9] . Electronic database and hospital notes were searched. Fifty-nine per cent of participants consumed alcohol each week (18%: > 20 units; 18%: > 10-20 units; 56%: < 10 units reported. Note these figures do not total 59% and numbers were not given).
The authors concluded that advice regarding alcohol, incorporating structured education, should be considered so that young people with diabetes would be able to adapt their lifestyle and consequently improve self-management skills.
Methodological quality of included papers
Overall, the quality of identified papers was variable, with poor response rates, small participant numbers and lack of generalizability across countries. Using the Critical Appraisal Skills Programme [11] , several methodological flaws were identified.
Ramchandani et al. [6] provided limited results, failed to report all of the number of students and had a low response rate (31%). Similarly, whilst Ismail et al. [15] had a higher response rate (54%), they had a small sample size (n = 12) and only reported percentages rather than participant numbers, so lacked precision. Hanna [18] presents an analysis of differences between two arbitrary groups not identified a priori in the methods or procedure sections. Balfe [19] used qualitative self-report methods of semi-structured interviews and research diaries, but alcohol consumption was not the primary outcome of the study. Scaramuzza et al. [16] had a large number of participants; however, data collection occurred during different time periods, which may have had an impact on the results. The study by Gregory et al. [20] was of good quality, but results were not stratified by age. The abstract of Neupane and Imtiaz [9] did not detail methods and figures reported do not appear to add to the total sample size; whilst Kamal et al. [17] gave no detail on questionnaires completed nor levels of alcohol consumed.
Discussion
This review has demonstrated that there is a paucity of evidence on the quantity and pattern of alcohol consumption in young adults with Type 1 diabetes, with little known about the complex social context or personal impact in this potentially vulnerable group. Alcohol consumption is common among young adults with diabetes, as with their peers; however, for this population, the risks associated with diabetes may affect glycaemic control.
No studies were identified that reported interventions to minimize the risks of alcohol consumption for this population, although two concluded that education for people with diabetes was necessary [17, 20] . Whilst randomized controlled trials represent the gold standard of research evidence, for more complex behaviours with a range of potential outcomes, it may not be possible to capture the depth or richness of data without using qualitative methodology and observational studies. By synthesizing the findings of these diverse studies in this narrative review, a number of themes have been identified.
Four studies found that young adults with Type 1 diabetes regularly drink alcohol [6, 19, 16, 18] , which may include binge drinking. One reason given for this by participants was that it helped them to 'fit in' better within their social group.
Furthermore, alcohol was used as a tool to resist the 'control' of diabetes on their lifestyles and identities. Rather than be seen as 'diabetic', it was more important for those with diabetes to integrate with their peers than to maintain optimal diabetes control in social situations [19] .
It is apparent that young adults with Type 1 diabetes recognize that alcohol may impair their diabetes control, but this did not figure highly in their priorities for change [6, 18, 19] . Rather than being unaware of the risks associated with alcohol consumption, they made choices, consciously or subconsciously, that social integration, enjoyment and fitting in with peers were more important than good glycaemic control at this stage of their lives [19] . Interestingly, in the Ismail et al. study [15] and the Kamal et al. abstract [17] , alcohol consumption was not associated with hypoglycaemia, as would be expected from the glycaemic-lowering effect of alcohol
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© 2012 The Authors. Diabetic Medicine © 2012 Diabetes UK [22] . This may have resulted from the high consumption of sweetened drinks favoured by young adults, such as 'alcopops'. Nevertheless, the consumption of alcohol was associated with greater glucose variability. Scaramuzza et al. [16] reported increased HbA 1c with risk-taking behaviour such as alcohol consumption, but did not present specific figures to support this. The data from the Hanna study [18] (in what appears to be a post hoc analysis) suggest that health-compromising behaviours may have a negative impact on metabolic control despite people not acknowledging diabetes mismanagement, a finding which requires further exploration.
The provision of better health care to young people with Type 1 diabetes relies on an acceptance that alcohol use occurs and clinicians need to be educated on how best to encourage patients' self-management in this area. This aspiration is hampered because the context in which young adults with diabetes consume alcohol is poorly understood. Greater understanding of the levels of health literacy in relation to alcohol and the decision-making processes driving alcohol consumption and diabetes selfmanagement is needed in order to provide best practice advice for healthcare professionals in this context. Two studies reported a significant relationship between health-compromising behaviours and metabolic control [16, 18] (P < 0.05 and P < 0.001, respectively); however, this was not always acted upon by participants. Ramchandani et al. [8] reported that the majority of participants (61.9%) who drank alcohol also made no change to their diabetes management. Despite believing that their diabetes control was better at college, this belief was not supported by their clinicians' subjective views nor the HbA 1c results. It may also be the case that different social contexts affect health behaviours; for example, being at home compared with being on holiday, as reported in the literature for drug use [14] . Provision of some specific advice may be appropriate to target improved diabetes self-care and optimize diabetes control, thus minimizing the risk of long-term complications.
Limitations
Given the small number of studies and participants, it is unknown how representative these studies are of the wider population of young adults with Type 1 diabetes.
Furthermore, difficulties are acknowledged in terms of drawing comparisons between studies that use different methods and data collection tools. Whilst all attempts were made to ensure as inclusive a search as possible, it is recognized that, because of the content, this may not have been exhaustive. It has been argued that the intense scrutiny and controls imposed by having Type 1 diabetes, such as frequent and regular clinic attendance, increased interference by family members and others, judgemental societal inference regarding expected (if sometimes erroneous) models of behaviour, may lead young adults with Type 1 diabetes to be more secretive and covert about their alcohol use than their peers [7] . This can, in turn, lead to social isolation and increase the risks of psychosocial co-morbidity such as depression [7] .
Conclusion
Pragmatically, young people with Type 1 diabetes will continue to drink alcohol and engage in risky behaviour, irrespective of parental or healthcare advice. So, rather than try to stop them, taking a prohibitionist and patriarchal perspective, we need to help young adults develop best strategies alongside alcohol consumption to maintain good diabetes control and minimize associated risks. Further research is required to explore the social context of alcohol consumption in order to gain a greater understanding to inform development of appropriate interventions to minimize the risks of alcohol for this population.
